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PROBLEM TO BE SOLVED: To obtain a highly integrated optica! integrated circuit by 
efficiently phase-modulating propagated light by arranging a gap between two photonic 
band gap structures, making a light incident to this gap and propagate. 

SOLUTION: A modulator 100 is made up of two symmetrically, arranged linear photonic 
band structures 104 and an optical waveguide 105, which is a gap sandwiched between 
them. Metallic plates of a necessary thickness are arranged as a bottom electrode 108 
and a top electrode 109 on the top and bottom of each photonic band structure 1 04. The 
electrodes of the right an left photonic band structures are independent of each other and 
are provided with lead wires 1 10 for applying a modulation signal so as to be applied with 
an external voltage. When an incident light beam 101 is made incident to the optical 
waveguide 105 by using an incident lens system 102 in the z-direction from optical fiber. 
Then, the light polarized in the y-direction is used. The incident light beam 101 is 
phase-modulated, while propagating through the optical waveguide 105, and is emitted 
from the other end of the optical waveguide 105. 
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